Beta-actin is a target for transglutaminase activity at synaptic endings in chicken telencephalic cell cultures.
Transglutaminases are Ca(2+)-dependent enzymes that catalyse the covalent cross-linking of protein-bound glutamine and lysine residues, which can stabilise proteins or protein aggregates. In the brain, elevated expression levels and activity of transglutaminases are known to be linked with several neurodegenerative diseases. However, little is known about the physiological functions of transglutaminases in the central nervous system. In this study, we examined the expression and activity of transglutaminase 1 in chicken telencephalic cell cultures. We observed a cytosolic expression of transglutaminase 1 in telencephalic neurons. However, transglutaminase 1 activity was restricted to synaptic endings. Transglutaminase targets in the cultured cells were characterised via a biotinylation assay and β-actin was identified as a substrate. Furthermore, we were able to show that β-actin is a target for the activity of recombinant human transglutaminase 1 in vitro. We propose a mechanism where neuronal transglutaminase 1 is activated by synaptic activity-dependent influx of calcium ions and thereupon catalyse the formation of an intramolecular cross-link in β-actin, thereby stabilising the actin cytoskeleton against depolymerising effects. In this way, transglutaminase 1 could modulate actin-dependent plasticity events at synaptic endings.